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DECLARATION 



In conjunction with the above-identified patent application, I have been asked to 
comment on whether the following statement may be interpreted as referring to a number- ^ 
average molecular weight. 1 ' 

"Ultra-high molecular weight polyethylene's are generally understood to include ^ y 
molecular weights of from about 500,000 or more, more preferably from about 1 
million or more, and most preferably greater than about 2 million, up to an 7*C 
amount of approximately 5 million." 

I conclude that a number-average molecular weight interpretation is both not 
sensible and unlikely to be considered by workers in the field for the following reasons: 

1. It cannot be measured. Classical, absolute molecular weight 
determination methods do not have the sensitivity to measure number-average molecular 
weights for typical, unfractionated polyethylene samples greater than or equal to 500,000. 
Although gel permeation chromatography (also called size exclusion chromatography) 
with certain detectors permits number-average molecular weight determination of this 
magnitude for some polymers, it has been shown to be not applicable for this purpose for 
polyethylene of these molecular weights. [H. L. Stein, "Ultra High Molecular Weight 
Polyethylene", in Engineered Materials Handbook, ASM International, (Materials Park, 
OH), 1999]. 

2. It violates standard terminology in the area. Dilute solution viscosity 
measurements are the routine method to determine the molecular weight of UHMWPE. 
Measured intrinsic viscosity values (from a process such as ASTM D-4020-92 from the 



American Society for Testing and Materials) are converted to molecular weights by a 
Mark Houwink equation. This relation is derived from independent measurements of 
molecular weight and intrinsic viscosity of narrow-distribution, calibration samples. The 
Polymer Handbook [M. Kurata and Y. Tsunashima "Viscosity-Molecular Weight 
Relationships" VIM, Brandrup, E. H. Immergut, eds.; Willey-lnterscience, (New York), 
1989] lists several typical relations. Relations they select as the most reliable measure 
the weight-average molecular weight of narrow-distribution calibration samples of low- 
density polyethylene (LDPE) and ULDPE by light scattering. Since the fractions are 
narrow, all molecular weight averages of each calibration fraction are close to one 
another. The molecular weight average obtained when applying the Mark Houwink 
relation to a broad unknown-distribution sample is a viscosity-average molecular weight, 
which is recognized in both theory and practice to be "close to the weight-average 
molecular weight." [D. L. Beach and Y. V. Kissen, "Ultrahigh Molecular Weight 
Polyethylene" in Encyclopedia of Polymer Science and Engineering, H. F. Mark, et al. t 
eds.; Willey-lnterscience, (New York), 1986] 

As pointed out in ASTM test method D4020, "It has been common practice to 
refer to the 'molecular weight 1 of UHMW-PE resins." In Note 1 of this method the analyst 
is instructed to use a Mark Houwink expression to specify what is identified as a "nominal 
molecular weight." Note that the citation of any type of average is not included in their 
"common-practice" terminology. I expect one of ordinary skill in the art would apply this 
same reasoning while reading this patent and interpret the molecular weight 
specifications as weight-average molecular weights. 

My Curriculum Vita is attached. 

All statements made herein of my or our own knowledge are true and all 
statements made on information and belief are believed to be true, and further that these 
statements were made with the knowledge that willful false statements and the like are 
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application 
or any patent issuing thereon. 

M. E. McDonnell 
Principal Scientist 
May 20, 2002 



CURRICULUM VITA 



Milton E. McDonnell 



Address: Honeywell 

P. O. Box 1021, 101 Columbia Road 
Morristown, NJ 07962-1021 

(201) 455-5619 Fax: (201) 455-2936 

Internet: mickey.mcdonnell@honeywell.com 

Education: 1974 Ph.D. Physics University of Delaware 

1968 B.S. Physics Dickinson College 



Work Experience: 

1996 - Principle Scientist, Corporate Research and Development, AlliedSignal / 

Honeywell, Morristown, NJ 
1986 - 1996 Research Scientist, Corporate Research and Technology, AlliedSignal, 

Morristown, NJ 

1983 - 1986 Senior Staff Scientist, Water Treatment Polymers, AlliedSignal, Syracuse, 
NY 

1977 - 1983 Associate Professor, Department of Physics, West Virginia University, 
Morgantown, WV 

1974 - 1977 Senior Research Associate, Macromolecular Sciences, Case Western 
Reserve University, Cleveland, OH 

Recognition: 



2000 Black Belt Certification for On-Line pH Monitoring / Sampling of Naproxen in 
The Bahamas 

1999 Black Belt candidate for training in advanced Six Sigma skills 
1998 Corporate Special Recognition Award for Six Sigma work at Baton Rouge South 
Works 

1998 Analytical Achievement Award for Plastics Education Program course 
development 

1 998 Analytical Achievement Award for laboratory process improvement for 

refrigerant blends 
1 997 Process Improvement Leader Certification 

1997 Analytical Achievement Award for new product support to Specialty Chemicals 
1 995 Research and Technology Team Recognition Award for Honda break support 
1 995 Total Quality Facilitator Certification 

1 994 Research and Technology Team Recognition Award for Aclar laminate 
thermoformability 



2 



1993 Analytical Achievement Award for support of bipolar membrane development 

Professional Affiliations: American Chemical Society 

American Physical Society 
Sigma Xi 

Publications: 

1 . McDonnell, M. E. and J. W. Preiss, "Protein-Polynucleotide Scattering Centers as a 
Protein Structure Probe," Biochem. Biophvs. Acta, 428, 275-280 (1976). 

2. McDonnell, M. E. and A M. Jamieson, "Rapid Characterization of Protein Molecular 
Weights and Hydrodynamic Structure by Quasielastic Laser Light Scattering," 
Biopolvmers , 15, 1283-1299 (1976). 

3. Blackwell, J, K. P. Schodt, A. M. Jamieson and M. E. McDonnell, "Interactions Between 
Oppositely-Charged Polyelectrolytes in Dilute Aqueous Solution," Polvm. Prepr. Am. 
Chem. Soc, Div. Polym. Chem., 17, 310-315 (1976). 

4. McDonnell, M. E. and A. M. Jamieson, "Quasielastic Light Scattering Measurements of 
Diffusion Coefficients in Polystyrene Solutions," J. Macromol. Sci.-Phys. , B13, 67-88 
(1977) 

5. Holzbach, R. T., S. Y. Oh, M. E. McDonnell and A. M. Jamieson, Quasielastic Laser 
Spectrometry Studies of Pure Bile Salt and Bile Salt-Mixed Lipid Micellar Systems," pp. 
405-418, Micellization. Solubilization and Microemulsions, Vol. I K. E. Mittal, ed., 
Plenum Press, New York (1977). 

6. Schodt, K. P., M. E. McDonnell, A. M. Jamieson and J. Blackwell, "Interactions Between 
Poly-L-Lysine and Chondroitin- 6 -Sulfate: Quasielastic Scattering Studies," 
Macromolecules, 10, 701 -706 (1977). 

7. Oh, S. Y., M.-E. McDonnell, R. T. Holzbach and A.M. Jamieson, "Diffusion Coefficients 
of Single Bile Salt and Bile Salt- Mixed Lipid Micelles in Aqueous Solutions Measured 
by Quasielastic Laser Light Scattering," Biochem. Biophvs. Acta , 488, 25-35 (1977). 

8. McDonnell, M. E. and A.M. Jamieson, "The Molecular Weight Average Obtained by 
Combining Quasielastic Light Scattering and Intrinsic Viscosity Measurements," J. Appl. 
Polymer. ScL 21, 3261-3267 (1977). 

9. McDonnell, M. E. and A.M. Jamieson, "Temperature-Driven Hydrophobic Association of 
Chondroitin-6-Sulfate Studied by Quasielastic Laser Light Scattering," J. Colloid 
Interface Scu 63, 218-225 (1978). 



3 



10. Jamieson, A.M. and M. E. McDonnell, "Structural Characterization of Polymers in 
Solution by Quasielastic Laser Light Scattering/' Probing Polymer Structures , J. K. 
Koenig, ed, Adv. in Chem. ScL 74, 163-205 (1979) 

11. Southwick, J. G., M. E. McDonnell, A M. Jamieson, and J. Blackwell, "Solution Studies 
on Xanthan Gum Employing Quasielastic Light Scattering," Macromolecules , 12, 305- 
311 (1979). 

12. McDonnell, M. E. and A.M. Jamieson, "Applications of the Porous Sphere 
Hydrodynamic Model to Dilute Polymer Solutions, " J. Polymer Sci. -Polymer Phys. Ed. , 
18, 1781-1790(1980). 

13. McDonnell, M. E. and E. J. Johnson, Multiple-Beam Laser Velocimeter: Analysis and 
Applications," Appl. Opt., 19, 2934-2939 (1980). 

14. McDonnell, M. E. s "Light Scattering Measurement of Polymer Permeability," Polvm. 
Prepr. Am. Chem. Soc, Div. Polymer Chem., 22, 91-92 (1981). 

15. Amirzadeh, J. and M. E. McDonnell, "Scaling Analysis of Static Properties for Semi- 
Dilute Solutions," Macromolecules, 15, 927-933 (1982). 

16. Ramanathan, M. and M. E. McDonnell, "Equivalence of Scaling Exponents from Static 
and Dynamic Measurements," Macromolecules , 17, 2093-2095 (1984). 

1 7. Hanrahan, J. M., M. K. Gabriel, R. J. Williams, and M. E. McDonnell, 
"Chromatography," pp. 61-84, A Guide to Materials Characterization and Chemical 
Analysis , J. P. Sibilia, ed., VCH Publishers, New York, 1988. 

18. Kotliar, A. M., M. E. McDonnell, and E. K. Walsh, "The Viscosity and Molecular 
Weight of Polymers," pp. 229-249, A Guide to Materials Characterization and Chemical 
Analysis , J. P. Sibilia, ed., VCH Publishers, New York, 1988. 

19. McDonnell, M. E. and E. K. Walsh, "Physical Properties of Particles and Polymers" pp. 
251-271, A Guide to Materials Characterization and Chemical Analysis , J. P. Sibilia, ed., 
VCH Publishers, New York, 1 988. 

20. McDonnell, M. E., K. Zero, and S. M. Aharoni, "Light Scattering Studies of the Structure 
of Rigid Polyamide Gels," pp. 255-568, Synthesis, Characterization, and Theory of 
Polymeric Networks and Gels , S. M. Aharoni, ed., Plenum Press, New York, 1992. 

21. Sibilia, J. P, N. S. Murthy, M. K. Gabriel, M. E. McDonnell, R. G. Bray and S. A. 
Curran, Characterization, pp. 69-106, Nylon Plastics Handbook, M. I. Kohan, ed. 3 
Hanser Publishers, Munich, 1995. 



4 



22. Gabriel, M. K., J. M. Hanrahan, R. J. Williams, and M. E. McDonnell, "Separation 
Techniques," pp. 83-1 13, A Guide to Materials Characterization and Chemical Analysis , 
Second Ed., J. P. Sibilia, ed., VCH Publishers, New York, 1996. 

23. Khanna, Y. P., M. E. McDonnell, and P. K. Han, "Rheology and Molecular Weight of 
Polymers," pp. 287-309, A Guide to Materials Characterization and Chemical Analysis , 
Second Ed., J. P. Sibilia, ed., VCH Publishers, New York, 1996. 

24. McDonnell, M. E. and K. Zero, "Physical Properties of Particles and Polymers" pp. 31 1- 
330, A Guide to Materials Characterization and Chemical Analysis , Second Ed., J. P. 
Sibilia, ed., VCH Publishers, New York, 1996. 

25. Tang, W., S. Murthy, F. Mares, M. E. McDonnell, S. Curran, "Polyethylene 
terephthalate)-Poly(caprolactone) Block Copolymer: 1 . Synthesis, Reactive Extrusion, 
and Fiber Morphology", J. Appl. Polymer Sci . 74, 1858-1867 (1999). 



